Quantitation of milk proteins and their mRNAs in rat mammary gland at various stages of gestation and lactation.
The content of alpha-lactalbumin and three species of caseins, 42K, 29K, and 25K, have been measured along with the levels and activities of their mRNAs in the rat mammary gland. Changes in these values were followed during gestation and lactation. An increment of 3- to 4-fold over the virgin level was observed for both alpha-lactalbumin and 42K casein during the 1st day of gestation. From this point on, the level of 42K remained unchanged during the 1st week of gestation and increased thereafter. After the increment of the 1st day, the alpha-lactalbumin content decreased rapidly during the 2nd day of gestation, continued to decrease more slowly until the 12th day, and then started to increase thereafter. During the 2nd and 3rd week of gestation. the amounts of alpha-lactalbumin within the gland increased continuously but not uniformly and caseins accumulated rapidly with a tendency to plateau around the 13th to 16th day of gestation. The relative proportions remained, respectively, 42K greater than 29K greater than 25K greater than alpha-lactalbumin until parturition. At the onset of lactation, both alpha-lactalbumin and casein content increased sharply, the relative proportion for caseins changed to 42K greater than 25K greater than 29K greater than alpha-lactalbumin and remained so throughout the lactation period. alpha-Lactalbumin and casein mRNA activity, as judged by the wheat germ translational system, remained unchanged during the 1st week of gestation, then showed a steady but not uniform increase from the 7th day of gestation until parturition. These activities increased sequentially during lactation, alpha-lactalbumin reaching a plateau by the 1st week, caseins between the 1st and 2nd week, and other mRNAs by the end of the 2nd week of lactation. By the 21st day of lactation, the activity of all mRNA had declined. The levels of alpha-lactalbumin mRNA and 16 S doublet casein mRNA sequences measured with the cDNA probes increased by about 8-fold for alpha-lactalbumin mRNA and 6-fold for casein mRNA during the 1st week of gestation. These levels declined slightly early in the 2nd week and then continued to increase until parturition with a shoulder in the levels around the 13th to 16th day. During lactation, these levels increased until the 8th to 12th day and from then on declined. The content of alpha-lactalbumin and caseins, as well as the measurement of sequences and activities of their mRNAs, showed that in the rat mammary gland these differentiated functions are already expressed at the onset of gestation. Both concentration and activity of mRNA are out of phase with protein levels during the 1st week of gestation but they remain in phase thereafter.